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Abstract

Background: Hepatitis C virus infects about 185 million
people equating 2.8% of worldwide population. Management
of chronic HCV patients traditionally depended on combination
of peg-interferon (IFN) with ribavirin but this regimen showed
many serious side effects beside its non-satisfactory efficacy.
In 2013, a second generation of direct acting antiviral agents
(DAAs) gave a promising efficacy and safety. Although many
IFN free regimens were approved, further evaluations are
needed for these regimens.

Aim of Study: To compare safety and efficacy of Sofosbuvir
in combination with Daclatasvir (DCV) or Ledipasvir (LDV)
or Simeprevir (SIM) in treatment of chronic HCV patients.

Patients and Methods: This is a prospective study con-
ducted on 150 patients of chronic HCV who visited Al-Ahrar
Educational Hospital in Zagazig National Committee for the
Control of Viral Hepatitis (NCCVH) from January to Septem-
ber of 2017 and were selected according to the inclusion and
exclusion criteria set by the (NCCVH).

Patients were assigned into three groups: 50 patients
received (SOF/DCV £ RBV), 50 patients received (SOF/LDV
£ RBV) and 50 patients received (SOF/SIM £ RBV). Three
regimens were given for 12 weeks.

Results: In this study, the mean age of the 50 patients of
each group was (52.6%9 years) in SOF/DCV group, (48.2+13.5
years) in SOF/LDV group and (50.26£10.6 years) in SOF/SIM.
A total of 150 patients including 93 (62%) males & 57 (38%)
females.

Adverse events occurred in (18%) of SOF/DCV group,
(18%) of SOF/LDV group and (40%) of SOF/SIM group. The
most common adverse events occurred in three groups were;
hyperbilirubinemia (20%) in SOF/SIM group, (8%) in SOF/
DCYV group and (4%) in SOF/LDV group (Table 2), thus
SOF/SIM group showed a higher incidence of adverse events
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occurrence but adverse events in three groups were mild (not
sever enough to cause treatment discontinuation).

Sustained Virological Response (SVR) rate was nearly
similar in three groups: (100%) of SOF/LDV group, while it
was achieved (98%) of SOF/SIM group and (98%) of
SOF/DAC group. This results showed no statistically signif-
icant difference.

Conclusions: Sofosbuvir based antiviral regimen in com-
bination with (DCV, LDV and SIM) were tolerable with no
obvious side effect and showed high efficacy in management
of chronic HCV with nearly similar SVR.
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Introduction

HEPATITIS C virus infection is a globally en-
demic disease infecting about 185 million people
equating 2.8% of worldwide population [1]. Africa
and specifically Egypt had the highest prevalence
but the prevalence in Egypt declined to be 10% of
the population who had positive HCV antibody
and 7% who had positive HCV-RNA [2]. The dis-
ease commonly presents as asymptomatic chronic
infection or with its complications. Morbidity and
mortality are high as a result of complications
including: GIT bleeding varices, hepatic encepha-
lopathy, ascites, hepatorenal syndrome, portopul-
monary hypertension and any of these complica-
tions can be the first clinical presentation of the
disease [3]. Management of chronic HCV patients
traditionally depended on combination of peg-
interferon with ribavirin but this regimen showed
many side effects, the most serious of them are
hematological abnormalities [4], beside low efficacy
of this combination especially in genotypes 1 and
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4 of the virus (SVR rates 40-50%) [5]. 1n 2013, a
second generation of DAAS gave a promising better
efficacy and safety. Their development was de-
pended on understanding the essential functions
of encoded nonstructural viral proteinsin HCV
life cycle and these proteins became the targets of
the new DAASs action and thus inhibit the viral
replication cycle [6]. Many IFN free regimens were
approved, but further studies were needed to eval-
uate their safety & efficacy on different HCV
genotypes.

Theaim: To compare safety and efficacy of
Sofosbuvir in combination with Daclatasvir or
Ledipasvir or Simeprevir in treatment of chronic
HCV patients.

Patients and M ethods

Patients: Thisis a prospective study conducted
on 150 patients of chronic HCV who visited the
Viral Hepatitis Center in Al-Ahrar Educational
Hospital in Zagazig [National Committee for the
Control of Viral Hepatitis (NCCVH)] from January
to September of 2017 and were selected according
to the inclusion and exclusion criteria set by the
(NCCVH).

Theinclusion criteria: Which included: Age
(from 18 to 70 years), naive or experienced HCV
RNA positivity.

Exclusion criteria were: Patients with class B
or C of Child-Turcqjte-Pugh classification, platelet
count <50000/mm ", total serum Bilirubin >3mg,
Serum Albumin <2.8g/dl, INR > 1.7, serum creat-
inine 22.5mg/dl and pregnancy or inability to use
effective contraception.

Sudy design:
Patients were classified into three groups.

* Group A: Included 50 patients received SOF
400mg once daily + DCV 60mg once daily *
Ribavirin (weight based; 1200mg if >75Kg or
1000mg if <75 Kg of bodyweight) for 12 weeks.

» Group B: Included 50 patients received SOF
400mg once daily + LDV 90mg once daily *
Ribavirin (weight based; 1200mg if 275Kg or
1000mg if <75Kg of bodyweight) for 12 weeks.

» Group C: Included 50 patients received: SOF
400mg once daily + SIM 150mg once daily +
Ribavirin (weight based; 1200mg if 275Kg or
1000 mg if <75Kg of bodyweight) for 12 weeks.

All patients were informed about the study
protocol and informed written consents were ob-
tained from them. The protocol was evaluated and
approved by Ethical Committee of Benha Faculty
of Medicine.

Monitoring of treatment efficacy:

* HCV quantitative PCR was done before starting
the treatment, at week 4 from starting treatment
(Rapid Virological Response (RVR), at the end
of treatment (End of Treatment Response (ETR),
and at week 12 after the end of treatment (Sus-
tained Virological Response (SVR).

* Virological response was considered when HCV
RNA is below the lower limit of detection at the
end of treatment and after 12 weeks from end of
treatment (SVR).

* Treatment failure was defined as: Viral non re-
sponse: HCV RNA persistently above lower limit
of detection at end of treatment.

* Viral relapse was defined as confirmed HCV
RNA above lower limit of detection during the
follow-up period for patients who achieved HCV
RNA below lower limit of detection at the end
of treatment [7].

Safety assessment:

Side effects of the drugs were analyzed by
careful history taking through clinical examination
and the results of standard laboratory testing which
were performed and registered at each visit during
treatment and during follow up periods after therapy
completion including weeks 0, 4, 8 and 12 and
post-treatment weeks 12.

Satistical methods:

Data collected throughout history, basic clinical
examination, laboratory investigations and outcome
measures coded, entered and analyzed using Mi-
crosoft Excel software. Data were then imported
into Statistical Package for the Social Sciences
(SPSS Version 20.0) (Statistical Package for the
Social Sciences) software for analysis. According
to the type of data qualitative represent as number
and percentage, quantitative continues group rep-
resent by mean * SD, the following tests were used
to test differences for significance. Differences
between parametric quantitative paired groups by
paired t-test in non parametric by sign. Multiple
parametric by ANOV A non parametric by Kruskal
Wallis, p-value was set at <0.05 for significant
results.
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Results

In this study, first group included 50 patients
[27 male (54%) and 23 female (46%), their mean
age was 52.6+9.06 years] had received SOF/DCV
(only 4 patients added ribavirin), second group
included 50 patients [30 male (60%) and 20 female
(40%), their mean age was 48.2+ 13.5 years| had
received SOF/LDV without ribavirin and third
group included 50 patients [36 male (72%) and 14
female (28%), their mean age was 50.2 +10.6 years)
had received SOF/SIM without ribavirin with no
statistically significant difference between three
groups.

Also treatment status in this study: 146 naive
patients and 4 patients (2.7%) of total 150 patients
were experienced (previously non responders to
PEG-IFN plus ribavirin), and showed no statisti-
cally significant difference between three groups.

Regarding safety assessment, results of the
standard follow-up laboratory tests revealed that
three regimens in this study showed adverse events
occurrence in 9 patients (18%) of SOF/DCV group,
9 patients (18%) of SOF/LDV group and 20 patients
(40%) of SOF/SIM group. The most common ad-
verse events occurred in three groups were;

» Hyperbilirubinemiain 4 patients (8%) in SOF/
DCV group, 2 patients (4%) in SOF/LDV group
and 10 patients (20%) in SOF/SIM group.

» Headache in 2 patients (4%) in group SOF/DCV,
4 patients (8%) in SOF/LDV group and 1 patients
(2%0) in SOF/SIM group.

* Anemiain 1 patient (2%) in SOF/DCV group, 2
patients (4%) in SOF/LDV group and 3 patients
(6%0) in SOF/SIM group (Table 2).

In this study no obvious side effect (not severe
enough to cause treatment discontinuation).

There was significant decrease of mean serum
ALT and AST levels among three groups (mean
serum ALT in SOF/DCV group was 46.51U/L be-
fore starting treatment and 32.11U/L after 12 weeks
from starting treatment and in SOF/LDV group
was 40.51U/L before starting treatment and
31.91U/L after 12 weeks from starting treatment
and in SOF/SIM group it was 54.61U/L before
starting treatment and 29.21U/L after 12 weeks
from starting treatment).

The mean serum AST in SOF/DCV group was
50.11U/L before starting treatment and 32.21U/L
after 12 weeks from starting treatment and in SOF/
LDV group was 39.91U/L before starting treatment
and 311U/L after 12 weeks from starting treatment
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and in SOF/SIM group it was 501U/L before starting
treatment and 271U/L after 12 weeks from starting
treatment.

Although Hb were within the normal range in
three groups before and after treatment but it was
statistically significantly decrease in SOF/DCV
group only before and after treatment, also serum
bilirubin was highly in SIM/SOF with statistically
significant before and after treatment.

All patientsin SIM/SOF group, had achieved
RVR (50/50) patients (100%) while it was achieved
(49/50) patients (98%) of SOF/DCV group and
(49/50) patients (98%) of SOF/LDV group (Table
4). The baseline factors including (the type of the
regimen, patient's sex, patient's treatment status,
the baseline viral load, platelet count and presence
of cirrhosis) were not statistically significant in
predicting RVR.

Regarding efficacy assessment, the End of
Treatment Response (ETR) rate of three groups
response was (100%, 100% and 98%) for (SOF/
SIM+RBV, SOF/LDV+RBV and SOF/DCV +RBV)
respectively. Only one patient in SOF/DCV group
had avirological failure. These results showed no
statistically significance (p>.05) (Table 4). Previ-
ously mentioned baseline factors showed no statis-
tically significant in predicting ETR.

Sustained Virological Response (SVR) rate was
50 patients (100%) of SOF/LDV group, while it
was achieved 49 patients (98%) of SOF/SIM group
and 49 patients (98%) of SOF/DAC group. These
results showed no statistically significant difference.
(p>.05) (Table 4). Previously mentioned baseline
factors showed no statistically significant difference
in sustained virological response prediction.

Table (1): General history data of the patients.

SOF + SOF + SOF + 2
DCV LDV SIM x= P
Age:
(Mean £ SD)  52.6+9.04 48.2+135 50.2£106 1929 0.14
Sex:
Male 27 (54%) 30(60%) 36(72%) 356 0.16
Female 23 (46%) 20 (40%) 14 (28%)
BMI:
(Mean+SD)  26.3%4.1 271435 27.6+3.7 0175 083
Traetment status:
Experience 2(4%) 1 (2%) 1 (2%) 051 077
Naive 48 (96%) 49 (98%) 49 (98%)
BMI : Body Mass Index, calculated as weight in kilograms

divided by the height in meters squared.
SOF/DCV : Sofosbuvir, Daclatasvir group.
SOF/LDV : Sofosbuvir, Ledipasvir group.
SOF/SIM : Simeprevir, Sofosbuvir group.
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Table (2): Documented side effects of each group.

SOF+ SOF+ SOF+
DCV LDV  SIM Total p

Side -
N(@®%) N@©) N (%) value

effects

Headache 2 (4%) 4(8%) 1(2%) 7 (466%) 0218

Skin Rash 1 (2%) 2 (4%) 3 (2%) 0.337

Pruritus 2 (4%) 2 (1.33%) 0.236

Hyperbiliru- 4 (8%) 2(4%) 10(20%) 16 (10.66%) 0.011*
binemia

Bleeding 2 (4%) 2 (1.33%) 0.236
tendency

Anemia 1(2%) 2(4%) 3(6%) 6 (4%) 0.193
Thromb-

ocytopenia 1 (2%) 1(2%) - 2 (1.33%) 0541

Total 9(18%) 9 (18%) 20(40%) 38 (25.33%) 0.153

Table (3): Comparison between the mean serum levels of
AST, ALT, bilirubin, hemoglobin level, WBCs
count and platelet count before and after treatment

in three groups
. Before After p-

Vaiables treatment treatment value
Mean serumALT (IU/L):

SOF/DAC (mean* SD) 46.5+18.8 321479 0.000*

SOF/LDV (mean = SD) 40.5+17.5 31919 0.000*

SOF/SIM (mean + SD) 50+26 29%15 0.000*
Mean serum AST (IU/L):

SOF/DAC (mean* SD) 50.1124 32.2+7.9 0.000*

SOF/LDV (mean = SD) 39.9+17 31+9.8 0.001*

SOF/SIM (mean + SD) 50+24 2711 0.000*
Mean serum Bilirubin
(mg/dl):

SOF/DAC (mean* SD) 0.77+0.39 0.87+0.23 0.26

SOF/LDV(mean + SD) 0.48+0.19 0.88+0.15 0.33

SOF/SIM (mean + SD) 0.87+0.43 29+131 0.027*

Mean hemoglobin level

(g/dI):
SOF/DAC (mean* SD) 13.64+1.54
SOF/LDV (mean £ SD) 13.4+1.49
SOF/SIM (mean+ SD) 14.1+1.3

12.85+1.04 0.001*
13.2+16 0.133
12+1.2 0.277

Mean WBCs count

(L/mcl):
SOF/DAC (mean £ SD) 68721711
SOF/LDV (mean £ SD) 678942506
SOF/SIM (mean = SD) 5785+1615

6534+2013 0.288
62511897 0.162
5761+1342 0.190

Mean platelet count

(L/mcl):
SOF/DAC (mean = SD) 197000+70132 188760+48264 0.209
SOF/LDV (mean £ SD) 166690+67997 179860+59811 0.088
SOF/SIM (mean + SD) 19554048530 18836035911 0.117

*: The significant p-value is <0.05.

Table (4): Efficacy endpoints assessment results.

Grouns Rapid Virologic  End Treatment  Sustain Virologic

p Response (RVR) Response (ETR) Response (SVR)
SOF/DCV 49 (98%) 49 (98%) 49 (98%)
SOF/LDV 49 (98%) 50 (100%) 50 (100%)
SOF/SIM 50 (100%) 50 (100%) 49 (98%)
Total 148 (98.66%) 149 (99.33 %) 148 (98.66%)
p-vaue 0.496 1 0.49

The significant p-valueis <0.05.

SOF/DCV : Sofosbuvir, Daclatasvir group.
SOF/LDV : Sofosbuvir, Ledipasvir group.
SOF/SIM : Sofosbuvir, Simeprevir group.

Discussion

Management of chronic HCV patients tradition-
ally depended on combination of peg-interferon
with ribavirin but this regimen showed many seri-
ous side effects beside its non-satisfactory efficacy.
In 2013, a second generation of DAAs gave a
promising efficacy and safety. Although many IFN
free regimens were approved by FDA, AASLD
and EASL, further evaluations are needed for these
regimens.

Concerning the safety assessment in this study;
in SIM/SOF group, the most common adverse
events occurred in this group were: Anemia (6%),
rash (4%) and headache, 10 cases got hyperbiliru-
binemia at week 4 and 8 during treatment course.
In similar studies such as Pearlman and his col-
leagues [8] and El-Khayat and his colleagues were
done for assessing the same combination therapy
revealed similar adverse events but with different
percentages which mostly are due to the different
number of the patientsin each study [9].

In SOF/LDV group, the most common adverse
events occurred were: Headache (8%), anemia
(4%), rash (4%) and hyperbilirubinemia, in similar
studies Mizokami and his colleagues [10] and Afdhal
and his colleagues revea ed same adverse events
of this study but with different percentages which
mostly are due to there are many points of differ-
ences in the comparison between this study and
the previously mentioned studies such as the ran-
domization of HCV genotyping of participantsin
each comparable study and the different number
of patientsin each study [11].

In SOF/DCV group, the most common adverse
events occurred in this group were: Hyperbiliru-
binemia (8%), headach (4%), rash and anemia,
adverse evants were not sever enough to cause
treatment discontinuation, in similar studies such
Hill and his colleagues and Sulkowski and his
colleagues, revealed same adverse events of this
study [12,13].

In this study, the combination of [SOF/DCV,
SOF/LDV, SOF/SIM] showed a highly rate of
sustained virologic response (SVR 12; 98%, 100%,
98%) respectively, but with no statistical signifi-
cance (p>0.05).

Efficacy in this study was identical to Hill and
his colleagues with 616 patients HCV in sofosbuvir-
based regimens were assessed there was 146 pa-
tients treated by SOF/DCV +RBV for 12 weeks
SVR (98%) and 104 patients treated by SOF/LDV
* RBV for 12 weeks SVR (100%) which included
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naive or experienced, cirrhotic and non-cirrhotic
patients [12].

Results in this study are higher than those
reported by Shin and other colleagues with Sofos-
buvir-Based Regimens on patients infected by
HCV genotype 1, the SVR rate was 92.2% for
SOF/LDV, 87.0% of SIM/SOF group cirrhotic and
non cirrhotic naive or previous experienced patients
to ribavirin plus PEG-IFN [14].

The differences may be referred to the difference
in the HCV genotypes of both studies, as the most
common HCV genotype prevalent in Egypt is
genotype 4 of HCV. Additionally, some studies
revealed that DAAstreatment failureis higher in
HCV GT1 infected patients than those of HCV
GT4 [15].

Efficacy result of SIM/SOF therapy in our study
(SVR is 98%) was lower than El-Raziky and his
colleagues which conducted on 63 patients in Egypt
(SVR100%) [16] and also Buti and his colleagues
conducted on 40 patients in Spain (SV R100%)
[17] . SVR result of this study was higher than El-
Khayat and his colleagues conducted on 583 pa-
tientsinfected by HCV G-4in Egypt (SVR 95%)
[9] . It was aso higher than Eletreby and his col-
leagues which the first 6211 cohort of Egyptian
patients which revealed SVR of 94% [18] and also
higher than SVR of Willemse and his colleagues
which conducted on 53 patients infected by HCV
GT4 in Amsterdam which was 92% [19].

All studies SOF/SIM therapy which compared
to oursincluded naive, experienced, cirrhotic and
non-cirrhotic patients. That points of difference
between this study and pervious studies may be
due to randomization of the participants numbers
and beside the randomization of HCV genotyping
may be referred to differencein HCV genotyping
of all studies, the most common HCV genotype
prevalent in Egypt isHCV GT4 which was con-
firmed by many epidemiological studies [20-22] but
gtill further more wide studies needed.

The efficacy of SOF/DCV in this present study
SVR (98%) was identical to Sulkowski and his
colleagues which conducted on 44 patients infected
with HCV SVR (98%), GT1 experience patients
[13]. In contrary SVR result of this study was higher
than Hézode and his colleagues SVR (91%) con-
ducted on 215 patients infected with HCV, GT4
[23], and Bourliere and his colleagues SVR (92%)
that was conducted on 194 patients infected with
HCV GT1 [24].
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The efficacy of SOF/LDV in this present study
SVR (100%) was identical to. Kohli and his col-
leagues was conducted on 10 patients HCV ,GT4
compensated cirrhotic patients [25], and to Miza-
kami and his colleagues was conducted on 171
patientsin Japan [10].

In contrary SVR results of this present study
SOF/LDV is higher than Abergel and his colleagues
SVR (93%) conducted on 44 patients HCV, GT4,
22 patient experience, (23%) compensated cirrhotic.
[26] and Kohli and his colleagues SVR (95%) which
conducted on 21 HCV, GT4, naive or experience,
non cirrhotic or compensated cirrhotic [25], and
also Afdhal and his colleaguesin ION 1 study SVR
(99%) which conducted on 214 patients HCV, GT1
naive patients [27,28] , al'so Afdhal and his colleagues

ION 3 study SVR (95%) which conducted on 216
patientsHCV, GT1 [11].

Conclusion:

Sofosbuvir based antiviral regimen in combi-
nation with (DCV, LDV and SIM) were tolerable
with no obvious side effect and showed high effi-
cacy in management of chronic HCV with nearly
similar SVR.

Acknowledgement:

Thiswork was achieved under the National
Committee for the Control of Viral Hepatitis (NC-
CVH) supervision.

Refer ences

1- MOHD HANAFIAH K., GREOGER J.,, FLAXMAN A.D.
and WIERSMA S.T.: Global epidemiology of hepeatitis C
virus infection: New estimates of age-specific antibody
to HCV seroprevalence. Hepatology, 57 (4): 1333-42,
2013.

2- KANDEEL A., GENEDY M., EL-REFAI S, FUNK A L.,
FONTANET A. and TALAAT M.: The prevalence of
hepatitis C virus infection in Egypt 2015: Implications
for future policy on prevention and treatment. Liver Int.,
37 (1): 45-53, 2017.

3- SHAHN.L., BANAEI Y.P., HOINOWSKI K.L. and COR-
NELLA S.L.: Management options in decompensated
cirrhosis. Hepat. Med., 7: 43-50, 2015.

4- LASHIN A.H., SHAHEEN Y.A., METWALLY M.A,,
EL-FEKY H.M., HEGAB M.F. and ABBAS S.M.: Inci-
dence and predictors of hematological side effectsin
chronic HCV Egyptian patients treated with PEGylated
interferon and ribavirin. Indian J. Gastroenterol., 32 (5):
316-23, 2013.

5- TENCATEV., SAINZ B. Jr., COTLER S.J. and UPRI-
CHARD S.L.: Potential treatment options and future
research to increase hepatitis C virus treatment response
rate. Hepat. Med., 2: 125-45, 2010.



3144 Efficacy & Safety in Difference Combination of Sofosbuvir in Treatment of Chronic HCV

6- PINEIRO D. and MARTINEZ-SALASE.: RNA structural
elements of hepatitis C virus controlling viral RNA
translation and the implications for viral pathogenesis.
Viruses, 4 (10): 2233-50, 2012.

7- SMITH-PALMER J,, CERRI K. and VALENTINE W.:
Achieving sustained virologic response in hepatitis C: A
systematic review of clinical, economic and quality of
life benefits. B.M.C. Infect. Dis., 15-19, 2015.

8- PEARLMANB.L., EHLEBEN C. and PERRYSM.: The
combination of simeprevir and sofosbuvir is more effective
than that of peginterferon, ribavirin and sofosbuvir for
patients with hepatitis C-related Child class A cirrhosis.
Gastroenterology Apr., 148 (4): 762-70, 2015.

9- EL-KHAYAT H.R., FOUAD Y.M., MAHER M., EL-
AMIN H. and MUHAMMED H.: Efficacy and safety of
sofosbuvir plus simeprevir therapy in Egyptian patients
with chronic hepatitis C: A real-world experience. Gut.,
0: 1-5, 2016.

MIZOKAMI M., YOKOSUKA O. and TAKEHARA T.:
Ledipasvir and sofosbuvir fixed-dose combination with
and without ribavirin for 12 weeks in trestment-naive and
previously treated Japanese patients with genotype 1
hepatitis C: An open-label, randomised, phase 3 trial.
Lancet Infect. Dis., 15 (6): 645-53, 2015.

11- AFDHAL N., ZEUZEM S., KWO P., CHOJXKIER M.,
GITLIN N. and PUOTI M.: Ledipasvir and sofosbuvir
for untreated HCV genotype 1 infection. N. Engl. J. Med.,
370: 1889-98, 2014.

HILL ANDREW, GITEN KHWAIRAKPAM, JAMES
WANG, SERGEY GOLOVIN, VICKY HOUGHTON-
PRICE, ROXANNA KOROLOGOU-LINDEN, SANJAY
NATH, ANNA SAVAGE and GREG JEFFERY S: High
sustained virological response rates using imported generic
direct acting antiviral treatment for hepatitis C Journal
of Virus Eradication, 3: 200-3, 2017.

SULKOWSKI M.S., GARDINER D.F., RODRIGUEZ-
TORRES M., REDDY K.R., HASSANEIN T. and
JACOBSON |.: Daclatasvir plus sofosbuvir for previously
treated oruntreated chronic HCV infection. N. Engl. J.
Med., 370: 211-21, 2015.

SHIN HYUN PHIL, BLAIRE BURMAN, RICHARD A.
KOZAREK, AMY ZEIGLER, CHIA WANG,
HOUGHTON LEE, TROY ZEHR and ALICIA M.: Real-
World Single-Center Experience with Sofosbuvir-Based
Regimens for the Treatment of Chronic Hepatitis C Gen-
otype 1 Patients Gut and Liver, Vol. 11, No. 5, September,
pp. 711-20, 2017.

15- LLANERAS J,, RIVEIRO-BARCIELA M., BUTI M. and
ESTEBAN R.: Hepatitis C virus genotype 4: Genotype
I'slittle brother. J. Viral Hepat., 24 (1): 4-12, 2017.

10

12

13

14

16- EL-RAZIKY M., GAMIL M., ASHOUR M K., SAMEEA
E.A., DOSSW., HAMADA Y., VAN DOOREN G., De-
MASI R., KEIM S., LONJON-DOMANEC I., HAMMAD
R., HASHIM M.S., HASSANY M. and WAKED I.:
Simeprevir plus sofosbuvir for eight or 12 weeksin
treatment-naive and treatment-experienced hepatitis C
virus genotype 4 patients with or without cirrhosis. J.
Viral. Hepat., 1-9, 2016.

17-BUTI M., CALLEJA JL., LENSS, DIAGO M., ORTEGA
E., CRESPO J,, PLANASR., ROMERO-GOMEZ M.,

RODRIGUEZ F.G., PASCASIO JM., FEVERY B., KUR-
LAND D., CORBETT C., KALMEIJER R. and JESSNER
W.: Simeprevir in combination with sofosbuvir in treat-
ment-naive and-experienced patients with hepatitis C
virus genotype 4 infection: A Phase I11, open-label, single-
arm study (PLUTO). Aliment. Pharmacol. Ther., 45 (3):
468-75, 2017.

18- ELETREBY R., ELAKEL W., SAID M., EL-KASSAS
M., SEIF S.,, ELBAZ T., EL-RAZIKY M., ABDEL RE-
HIM S., ZAKY S, FOUAD R., GAMAL ELDEEN H.,
ABDO M., KORANY M., YOSRY A., EL-SERAFY M.,
EL-SAYED M.H., EL-SHAZLY Y., WAKED I., DOSS
W. and ESMAT G.: Redl life Egyptian experience of
efficacy and safety of Simeprevir/Sofosbuvir therapy in
6211 chronic HCV genotype |V infected patients. Liver
Int., 1-8, 2016.

19- WILLEMSE SB., BAAK L.C., KUIKEN S.D., VAN
DER SLUYSVEERA., LETTINGA K.D., VAN DER
MEER J.T., DEPLA A.C.,, TUYNMAN H., VAN NIEU-
WKERK C.M., SCHINKEL C.J.,, KWA D., REESINK
H.W. and VAN DER VALK M.: Sofosbuvir plus simepre-
vir for the treatment of HCV genotype 4 patients with
advanced fibrosis or compensated cirrhosisis highly
efficaciousin real life. J. Viral. Hepat., 23 (12): 950-4,
2016.

20- ABD EL-RAZEK A.E., BILASY SE., ELBANNA A.E.
and ELSHERIF A.E.: Prior to the ora therapy, what do
we know about HCV-4 in Egypt: A randomized survey
of prevalence and risks using data mining computed
analysis, 93 (28): e204, 2014.

21- GOWERE., ESTESC., BLACH S,, RAZAVI-SHEARER
K. and RAZAVI H.: Globa epidemiology and genotype
distribution of the hepatitis C virus infection. J. Hepatol .,
61 (1 Suppl): $45-57, 2014.

22- HAMED M.E., KAMAL ALANANI N.M., SHERIEF
L.M., FOUAD M.A., ELWAHAB L.A. and RAAFAT
N.: Study of non-organ-specific antibodies in children
with genotype 4 chronic hepatitis C. Saudi J. Gastroen-
terol., 19 (6): 262-70, 2013.

23- HEZODE C. and BRONOWICKI J.P.: Ideal oral combi-
nations to eradicate HCV: Therole of ribavirin. J. Hepatol .,
64 (1): 215-25[64], 2016.

24- BOURLIERE M., LUCIER S., HEZODE C., DORIVAL
C.,LARREY D., BRONOWICKI J.P. and LEDINGHEN
V.: Safety and efficacy of daclatasvir-sofosbuvir in HCV
genotypel-mono-infectedpatients. Jan., 66 (1): 39-47.
doi: 10.1016/j.jhep.2016.08.021. Epub. 2016 Sep. 10,
2016.

25- KOHLI A., KAPOORR., SIMSZ., NELSON A., SID-
HARTHAN S. and LAM B.: Ledipasvir and sofosbuvir
for hepatitis C genotype 4: A proof-of-concept, single-
centre, open-label phase 2a cohort study. The Lancet.
Infectious Diseases, 15 (9): 1049-54, 2015.

26- ARMAND ABERGEL, SOPHIE METIVIER DIDIER
SAMUEL DEYUAN JANG, KATHRYN KERSEY,
PHILLIP S. PANG, EVGUENIA SVAROVSKAIA, STE-
VEN J. KNOX, VERONIQUE LOUSTAUD-RATTI and
TARIK ASSELAH: Ledipasvir Plus Sofosbuvir for12
Weeks in Patients With Hepatitis C Genotype 4 Infection
Hepatology, Vol. 64, No. 4, 2016.



Ashraf K. Nassar, et al. 3145

27- AFDHAL N., REDDY K.R. and NELSON D.R.: Ledipas- rence S. Friedman and Lawrence J. Brandet editors of
vir and sofosbuvir for previously treated HCV genotype Sleisenger & Fordtran's Gastrointestinal and Liver Disease,
linfection. N. Engl. J. Med., 370 (16): 1483-93, 2014. 10th Ediition, Volume 1, published by El-Sevir Saunders,

28- WEDEMEYER H.: Hepatitis C in Mark Feldman, Law- Philadelphia, U.S.A, Ch. 80: p. 1345, 2016.

(it S S gyt (a3 30 (52 53 19 (La g Adladdl At
(30 IS 28 118993 gudly TN Baplo (e
28ttty ptaulgdihly ptawldS LY

sngy B30 V0 JF lgiaall oA 50 AT o ) o Lol psn (53 it Gale VAO gt ot ¢ 4SI Glgil] gy
Ol yey (saSH (all) wiyslls pdl Jadas L, g casSI (Bl < i 4ilie Lday radall (aall 58 (o 5all legacts JSYI (SKYT (25l
OSbs apai Y e Cpilansll Hle Go gaie e saliad (o) uarads edall (oS GLEIYT (el Ladlall Lodl) cilS uy . uI
Gl Jum L83 YA ale oty pmtlall aUsil] 13a Tllad (AT iy § el Zulall B0 o psall yglal gadball allal] fia
T s Ll (o sy i e 8y blaall Loyl clulinal n

etonll g3ke b sabpmmascadly rhenlsasllly sabana EOSN con SIS pn sk sacesipend] 5liny g5kall AU Tyl 1] Lualpl 028 Cirgs

o lssh 3 0l dpall (m 2apn Voo le bl o5 Tualpull s ylly oLaS s laill Eam o pns ot g QLAY

o Basmnall alaiaafly g oY) ssalaal kg pudisall LSS 03 58y - 33000 (pmbaill 51 a Tl itiunms La gl 5l S

5 33Luall Luaugpill lslidall ual go sabprcasiguadl) e Gackiall astall alaill Lllaiy Ladas Lualyall 838 coppll iy Bunsll Ui

Ll Lalpall oa gl LS o liatl] 3 Lllaky Lodbaw Lpll pognesd VY Sual (b sasmsnadls sohaalisnallly suians NS Sio (5,27

aaiad 31 Laslall alsil) i o Usil Bsaall La3ll 8,50 cyo o Lyl ns alil] o lLtlly 5311 3 (g3tall Ty peud) Tonsgpuill Llaiua )
A5l Glagh A @laalpall o ayyal Tl ellin (K ssbpseasipe] e



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

